Tractor Accidents-Rees MEDICAL JOURNk Summary Fourteen accidents involving agricultural tractors are described.
If a driver is injured when a tractor overturns the chances are shown to be about one in four that he will be killed.
Tractor accidents are shown to have a much higher mortality and serious-injury rate than road-traffic accidents.
Tractor accidents produce injuries of the crush type, and the trunk is more likely to be injured than the head or extremities.
The type of man most likely to be involved in a tractor accident is one who is married, who is an experienced driver, and who is over 30 years old.
Tractors should be provided with safety frames that are strong enough to protect the drivers from being crushed should the vehicles overturn.
Ministry of Agriculture, Fisheries, and Food (1964) . Report Brit. med. J., 1965, 2, [66] [67] [68] [69] Over recent years considerable interest has been aroused by reports on studies carried out in various countries showing the presence of dieldrin and D.D.T. residues in human body fat. An official committee, after studying the available evidence, stated (Report, 1964) that, whereas there is no evidence to date that levels of these pesticides hitherto reported in human tissues do any harm or that they present any serious immediate hazard to human beings, the fact that traces of these compounds are found in so many situations is a matter of some concern. The only other surveys of human fat in the U.K. have been confined to south-east England (Hunter et al., 1963 ; Robinson et al., 1965) 
Experimental Methods and Materials
Between April 1963 and March 1964 65 samples of human perirenal fat, each of not less than 5 g., were collected by pathologists in the course of routine post-mortem examinations, and two more were taken with the agreement of patients by subcutaneous biopsy. The specimens were placed in prepared glass containers, sent to the Laboratory of the Government Chemist, and stored at approximately -20°C. prior to analysis. Over the same period 19 samples of human breast milk were collected in quantities of about 100 ml. when surpluses were available at milk banks. These also were sent to the Laboratory of the Government Chemist in prepared glass containers and stored at about 30 C. prior to analysis.
Samples of fat were first freed from any adhering non-fatty material, washed with distilled water, and dried with cellulose tissue. Residues of organochlorine pesticides were estimated in fat and milk by procedures previously described (de Faubert Maunder et al., 1964a , using two gas chromatographic columns of differing polarities for each sample. When the levels of pp'-D.D.E. and pp'-D.D.T. were sufficiently high, further confirmation of the results was obtained by paper chromatography (Evans, 1962) .
Results

Human Fat
The (Lehman, 1951 ; Martin, 1961) . A trace of heptachlor epoxide, in no case exceeding 0.1 part per million, was also detected in most samples.
These results have been considered statistically. As noted in the earlier survey, the distribution of pp'-D.D.T. and dieldrin levels is skew; for this reason individual results have been transformed in the manner described previously (Hunter et al., 1963) and are given in Table II . It will be seen that while the geometric mean level observed for dieldrin is identical with that found in the earlier work, the present geometric mean for total D.D.T.-equivalent is somewhat higher than that reported for South-east England alone. Examining the subjects from the south and the north of England separately (Table III) 
1-0 1-8 7-2 3-3 3-4 3-2 7-7 3-1 2-9 3-2 5-5 5.3 7-6 3-6 1-0 2-7 8-0 4-7 2-0 3-3 3-2 6-0 0-6 3-5 2-1 3-6 3-8 3-4 1-9 4-3 3. The distribution of the 66 subjects by both age and residue level is shown in Table IV . There is a somewhat higher proportion of the under-30 age group, with a correspondingly lower proportion of the over-70 age group in the present survey as compared with the earlier one. The proportion of male to female does not differ significantly between the two surveys. In the present survey the proportion of subjects in the lowest residue range for each pesticide is greatest for the 1-39 year age group, the distribution of the levels among the three residue ranges being much the same for the two upper age groups. Thus the distribution of the pesticide levels among the subjects in the 40-63 year age group does not differ significantly from that for the 64-88 year age group, while both of these distributions differ significantly from that for the 1-39 year age group.
The evidence in the three pesticides sections of the table cannot be regarded as independent, since for each the same 66 subjects are examined. Examination of the individual results for total D.D.T.-equivalent and dieldrin show that there is a significant but not very precise correlation between the two, as shown in Table V.   TABLE V Organo-chlorine Pesticides-Egan et al. in all the samples, but in no case did these exceed 0.002 and 0.010 p.p.m. respectively. These results also show a skew distribution, but because of the small number of samples involved no further statistical treatment has been given to them. 
Discussion
The gas chromatographic techniques used in this study afford a high degree of specificity and sensitivity. Older colorimetric methods were usually based on nitration procedures, which are less sensitive. Being subject to interference from other isomers of D.D.T. and their breakdown products, they are also less specific, and can for this reason give misleadingly high results. These discrepancies have been discussed by Dale and Quinby (1963) , who carried out paired analyses for pp'-D.D.T. in human fat by the two methods. Gas chromatography, however, can distinguish between the isomers and other interfering compounds, the amounts of which can be separately calculated.
As already noted, the dieldrin and D.D.T. findings in the two British surveys, both based on gas chromatographic measurement, are in reasonably close agreement. On comparison with D.D.T. results obtained overseas (Table VII) , the immediate impression is that the residue levels prevailing in the fat of American subjects are appreciably higher than those present in Britain. Caution is, however, necessary owing to a predominance of colorimetric measurements in the American   TABLE VII studies. For dieldrin less extensive surveys have been made, but Table VIII suggests that the residues persisting in human fat are of the same order in both Britain and the United States. Hunter et al. (1963) Present paper Hoffman et al. (1964 ) Robinson et al. (1965 Mention deserves to be made of the source of the fat samples in the present investigation. With two exceptions the subjects had come to post-mortem examination on the instructions of a coroner. There were very few examples among them of chronic wasting disease and depleted fat reserves. There is good reason to believe that what was found in these cases would reliably reflect the levels prevailing in life. So far as they go,, the results of the two biopsy samples confirm this.
All the human milk samples appear to contain traces of D.D.T., dieldrin, and B.H.C. The levels of all three in milk are some thirty times less than the corresponding levels in human fat, suggesting a distribution equilibrium in the fat phase of the body. Breast-fed babies may thus start their extrauterine existence in this country on a diet containing traces of organochlorine compounds. This is true also for infants fed on cows' milk, though the levels found in a preliminary survey of cows' milk in Britain (Report, 1964) are lower than for human milk, as shown in Table IX where the two are compared. The results for cows' milk, derived from concordant observations on the two gas chromatographic columns, are below the levels at which other techniques are available for residue identity confirmation. It would be interesting to determine whether the human foetus contains any organo-chlorine residues derived transplacentally from the maternal fat. None of the subjects in the present survey had succumbed to chronic organo-chlorine poisoning. From their histories, none of them had apparently suffered at all from the small residues which they had carried around. Nor does it seem that American subjects with appreciably higher residue levels in their bodies are any the worse for this. The question arises: What is the source of the pesticide residues found in human tissues in this and the other studies mentioned ? Very few individuals are subject to occupational exposure. There is limited evidence of dietary contributions in Britain (Report, 1964) and the U.S. (Hayes et al., 1958 (mean 0.26) . In human breast milk the corresponding figures were 0.075 to 0.170 for total D.D.T.-equivalent, 0.009 to 0.033 for total B.H.C., and 0.002 to 0.013 for dieldrin.
In the provision of samples for this study we have enjoyed considerable help and co-operation from the directors of four human breast milk banks and from numerous pathologists throughout the country-so many, in fact, that it is hoped that they will forgo being named individually. To all of them our gratitude is expressed collectively. Thanks are also due to Dr. J. M. Barnes and Mr. 0. F. Newman for the benefit of discussions with them at all stages of this work.
